More efficient processing of high frequency (HF) words is a ubiquitous finding in healthy individuals, yet frequency effects are often small or absent in stroke aphasia. We propose that some patients fail to show the expected frequency effect because processing of HF words places strong demands on semantic control and regulation processes, counteracting the usual effect. This may occur because HF words appear in a wide range of linguistic contexts, each associated with distinct semantic information. This theory predicts that in extreme circumstances, patients with impaired semantic control should show an outright reversal of the normal frequency effect. To test this prediction, we tested two patients with impaired semantic control with a delayed repetition task that emphasised activation of semantic representations. By alternating HF and low frequency (LF) trials, we demonstrated a significant repetition advantage for LF words, principally because of perseverative errors in which patients produced the previous LF response in place of the HF target. These errors indicated that HF words were more weakly activated than LF words. We suggest that when presented with no contextual information, patients generate a weak and unstable pattern of semantic activation for HF words because information relating to many possible contexts and interpretations is activated. In contrast, LF words are associated with more stable patterns of activation because similar semantic information is activated whenever they are encountered.
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Introduction
It is an almost ubiquitous finding in studies of language processing that high frequency (HF) words are processed more efficiently than low frequency (LF) words. This is true, for example, in picture naming (Oldfield, 1966) , reading aloud (Forster & Chambers, 1973) and lexical decision (Balota & Chumbley, 1984) . As a consequence, computational models of language typically incorporate a HF word advantage. In connectionist models that learn representations through training, HF words have stronger connection weights as a consequence of being presented more often as the model is trained (Plaut, McClelland, Seidenberg, & Patterson, 1996; Rogers & McClelland, 2004) . In other lexical access models, HF words are assumed to have higher resting of levels of activation that allow them to overcome lexical competition more quickly (Dell, 1989; Stemberger, 1985) . In all these models, it is a general principle that HF words are processed more efficiently and this tendency should if anything be exaggerated under brain damage. It is sur- * Corresponding author at: School of Psychological Sciences, Zochonis Building, prising, then, that frequency effects are often small or absent in stroke aphasia (e.g., Hoffman, Rogers & Lambon Ralph, in press; Jefferies & Lambon Ralph, 2006; Nickels & Howard, 1995) . Moreover, aphasic patients can occasionally show an outright reversal of the frequency effect, such that LF words are processed more successfully than HF words. Such cases are very rare; we are only aware of two reports in the literature (Crutch & Warrington, 2005; Marshall, Pring, Chiat, & Robson, 2001) . In this study, we present data from two patients who show this unusual effect in a delayed repetition task that requires maintenance of semantic knowledge. We link the reverse frequency pattern to their established deficits in regulating semantic knowledge, proposing that the meanings of HF words have higher intrinsic cognitive control demands. Our experimental hypotheses are derived from a recent study in which we investigated comprehension in a set of stroke aphasic patients who did not show the expected advantage for HF words (Hoffman, Rogers, & Lambon Ralph, in press ). The patients in question had deficits of semantic control: the executive regulation of semantic knowledge that is necessary to ensure retrieval of the appropriate semantic information in a particular situation or context (Badre & Wagner, 2002; Jefferies & Lambon Ralph, 2006; Noonan, Jefferies, Corbett, & Lambon Ralph, 2010; ThompsonSchill, D'Esposito, Aguirre, & Farah, 1997) . We predicted that comprehension of HF words would be particularly difficult for these 0028-3932/$ -see front matter © 2011 Elsevier Ltd. All rights reserved. doi:10.1016/j.neuropsychologia.2010.12.036
